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Abstract: Against the backdrop of ongoing educational modernization and deepening curriculum reform, how to
achieve coherent alignment among teaching, learning, and assessment in primary mathematics classrooms has
become a key issue in basic education research. The integration of teaching, learning, and assessment (hereafter
referred to as TLA) refers to the coherent design of instructional objectives, learning activities, and assessment
approaches within classroom practice, so that these elements operate as a mutually supportive and dynamically
interconnected system. In response to the fragmentation often observed among teaching, learning, and assessment in
classroom practice, this study adopts a case study approach situated in primary mathematics classrooms. Data were
collected through classroom observations, analyses of students’ learning performance, and teacher interviews to
systematically examine the implementation and effects of TLA integration. The findings indicate that embedding
assessment within teaching and learning processes facilitates students’ conceptual understanding of mathematics,
enhances classroom engagement, and strengthens the formative function of assessment in supporting instructional
adjustment [1]. At the same time, limited teacher assessment literacy and constraints on instructional time were found
to hinder the deeper enactment of the integrated approach. Based on these findings, this study proposes a TLA
integration framework centered on goal alignment, formative feedback, and evidence-based reflection, offering
practical implications for improving instructional practices in primary mathematics classrooms.
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1.Introduction
Contemporary primary mathematics education has gradually moved beyond a knowledge-transmission–oriented

approach and increasingly emphasizes students’ development in problem solving, mathematical thinking, and
self-directed learning. Along with the growing influence of pedagogical principles such as learning through activity
and assessment for learning, the integrated design of teaching, learning, and assessment
(Teaching–Learning–Assessment, TLA) has been widely recognized as an effective response to the complexity of
classroom instruction [1][2].However, in many traditional classroom settings, teaching, learning, and assessment are
treated as separate components: instruction is largely teacher-directed, students tend to adopt receptive learning
modes, and assessment is typically conducted after instruction. Such separation weakens the formative role of
assessment and limits teachers’ ability to adjust instruction based on students’ learning evidence[2]. In contrast, an
integrated TLA-oriented approach embeds assessment within the learning process, enabling instructional decisions to
be continuously informed by students’ performance and understanding.Against this backdrop, this study adopts a
case study approach to examine how teaching, learning, and assessment are integrated in a primary mathematics
classroom. By analyzing instructional design, classroom implementation, and learning outcomes, the study aims to
identify practical strategies that support learning improvement and to provide practice-oriented insights for teachers’
professional development.

2.Theoretical Framework of Teaching–Learning–Assessment Integration
2.1 Concept and Significance of Integration

Teaching, learning, and assessment constitute interrelated and mutually influential core elements of classroom
instruction. The integration of teaching, learning, and assessment refers to the coherent alignment of learning
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objectives, learning activities, and assessment methods within classroom practice, enabling these elements to operate
through continuous feedback and dynamic adjustment. In mathematics education, this approach emphasizes
organizing instruction based on evidence of student learning, ensuring that learning activities are consistently aligned
with clearly defined goals and that assessment provides diagnostic and instructional guidance for both teachers and
students.

Research on formative assessment (Black & Wiliam, 1998), together with constructivist learning theories,
suggests that when feedback is timely, targeted, and embedded in meaningful learning contexts, students are more
likely to achieve effective learning outcomes. By promoting the integration of teaching, learning, and assessment,
assessment moves beyond the mere judgment of learning results and becomes a critical tool for supporting learning
processes and informing instructional decision-making, while also fostering students’ self-regulated learning
capacities.

2.2 Core Principles of the Integration Model

Effective integration of teaching, learning, and assessment is typically grounded in several key principles. The
first is the principle of goal alignment, which requires consistency among learning objectives, instructional activities,
and assessment methods, and calls for instructional design based on clear and actionable goals. The second is the
feedback-oriented principle, which emphasizes the use of assessment information to adjust instruction in a timely
manner and to clarify subsequent learning directions for students, thereby supporting continuous improvement. The
third is the principle of learner participation, whereby students actively engage in the learning process through
self-assessment and peer assessment, enhancing their metacognitive awareness through reflection and dialogue. In
primary mathematics classrooms, these principles are commonly operationalized through problem-based learning,
diagnostic questioning, and formative assessments embedded within instructional activities.

3.Research Design and Methods
3.1 Research Context and Participants

This study was conducted in a Grade 5 mathematics classroom at a public primary school in southwestern
China, focusing on the topic of the area of a parallelogram. As a key component of the “Geometry and Measurement”
domain in the primary mathematics curriculum, this topic requires students to engage in abstract reasoning through
hands-on manipulation to derive formulas, as well as to apply mathematical concepts to practical problem-solving
contexts. The instructional content therefore possesses both theoretical and practical significance, making it a
suitable case for in-depth investigation.The participants included one mathematics teacher with ten years of
classroom teaching experience and 45 Grade 5 students aged between 10 and 11.

3.2 Data Collection and Instruments

Multiple data sources were employed in this study, including systematic classroom observations,
semi-structured teacher interviews, and analyses of students’ written work. Classroom observations focused on the
integration of instructional activities, learning behaviors, and assessment practices. Interviews were conducted to
explore the teacher’s understanding of and experiences with TLA integration. Students’ written assignments served
as important evidence for examining learning progress and conceptual understanding. All observation notes and
interview audio recordings were transcribed and analyzed using thematic analysis, involving systematic coding and
categorization to identify key themes and findings.

3.3 Research Procedure

The study was conducted over a four-week period and consisted of three phases: instructional design, classroom
implementation, and reflective evaluation. During the preparatory phase, the teacher developed an overall
instructional plan aligned with learning objectives and intentionally incorporated formative assessment strategies
such as diagnostic questions, self-check tasks, and group discussions. During the implementation phase, classroom
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observations were conducted to document student interactions and the operation of feedback mechanisms. In the
final evaluation and reflection phase, data from post-lesson teacher interviews and student assessment results were
synthesized to analyze the effectiveness of TLA integration in practice.

4.Findings and Discussion
4.1 Instructional Design within an Integrated Framework

At the level of classroom enactment, a clear alignment between instructional objectives and assessment criteria
was observed. Prior to introducing new content on the area of a parallelogram, the teacher conducted a diagnostic
assessment to examine students’ prior knowledge of rectangle area calculation and geometric transformation
concepts. Based on the assessment results, differentiated instructional adjustments were made. Students with weaker
conceptual understanding were provided with manipulatives such as parallelogram cutouts and grid paper to support
intuitive comprehension through hands-on exploration, while students with stronger foundations engaged in
extended tasks involving composite shape area calculations.The overall instructional sequence followed a cyclical
structure of contextual introduction, exploratory manipulation, immediate feedback, reflective summarization, and
transfer application. This structured design enabled continuous interaction between instructional activities and
assessment practices, thereby supporting the sustained realization of learning objectives.

4.2 Student Engagement and Learning Behaviors

When assessment activities were systematically integrated into classroom instruction, noticeable changes
occurred in students’ modes of participation and levels of engagement. Throughout the lessons, students were
encouraged to articulate their problem-solving strategies and justify their reasoning, fostering a stronger sense of
responsibility for their learning processes. The incorporation of peer assessment enabled students to encounter and
compare diverse solution strategies, facilitating mutual learning through dialogue and feedback. Data analysis
indicated that more than 80% of students actively participated in group discussions, demonstrating increased
confidence in mathematical expression.

4.3 Formative Assessment and Feedback Mechanisms

A range of formative assessment methods—including short in-class quizzes, post-lesson feedback sheets, and
reflective learning journals—were employed to continuously monitor students’ learning progress. Teachers provided
immediate oral feedback and used assessment checklists to guide students’ self-monitoring and reflection. This
interaction-based assessment approach helped students identify misconceptions at an early stage and provided
teachers with timely evidence for instructional adjustment.In addition, the use of digital tools such as interactive
whiteboards and online polling systems enhanced the efficiency of feedback collection. When students were able to
visualize their learning progress through graphical representations, their learning motivation and willingness to
participate were further strengthened.

4.4 Challenges in Implementation

Despite the positive instructional outcomes associated with TLA integration, several practical challenges were
identified. Some teachers noted that balancing instructional pacing with the effective implementation of formative
assessment activities was difficult under time constraints. Furthermore, some students initially experienced
difficulties adapting to self-assessment practices, partly due to their prior reliance on teacher-led evaluation. In
addition, the lack of systematic professional training in assessment literacy limited the deeper implementation of
integrated practices[4]. These findings suggest that sustained advancement of TLA integration requires institutional
and environmental support, including enhanced teacher professional development, optimized classroom time
allocation, and improved access to digital teaching and assessment resources.

5.Strategies for Effective Integration of Teaching, Learning, andAssessment
Building on the case analysis and research findings, this study summarizes practical strategies for effective TLA
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integration across several dimensions, including curriculum design, classroom feedback, technological support, and
teacher development.

5.1 Designing Goal-Oriented and Evidence-Based Curricula

Effective TLA integration typically begins with backward design, in which expected learning outcomes are first
clarified and the types of evidence used to assess student understanding are explicitly defined. Based on this
foundation, teachers design learning activities that elicit observable learning performances aligned with established
assessment criteria. The use of scoring rubrics and learning progression frameworks further clarifies learning
expectations and provides continuous guidance for instructional decision-making and student learning.

5.2 Establishing a Feedback-Rich Classroom Environment

Feedback plays a critical mediating role between teaching and learning. Teachers should intentionally cultivate
a learner-centered classroom climate in which feedback is continuous, constructive, and targeted. Structured
feedback strategies—such as the “two strengths and one area for improvement” approach and traffic-light
self-assessment techniques—can effectively guide students’ reflection on their learning processes and support the
adjustment of learning strategies.

5.3 Leveraging Digital Tools for Data-Driven Decision-Making

Digital learning platforms provide valuable support for the continuous collection, analysis, and visualization of
learning data. For example, portfolio platforms such as Seesaw document students’ learning artifacts and reflections,
generating multidimensional evidence for formative assessment. Interactive assessment tools such as Quizizz offer
immediate feedback to help teachers quickly identify students’ levels of understanding, while learning management
systems such as Canvas integrate assignment management, assessment rubrics, and learning analytics to support
systematic tracking of learning progress. By leveraging data generated through these platforms, teachers can identify
learning gaps and implement targeted instructional interventions, thereby shifting assessment from a results-oriented
function to a formative role that supports learning development.

5.4 Enhancing Teachers’Assessment Literacy

Teacher professional development is a crucial prerequisite for the sustained implementation of TLA
integration[3][4]. Schools should provide systematic professional learning opportunities focused on formative
assessment design, learning data analysis, and reflective teaching practices. Teachers’ ability to interpret assessment
information and translate it into concrete instructional actions significantly influences the quality and effectiveness of
integrated instructional practices.

6.Pedagogical Implications and Recommendations
6.1 From “Assessment of Learning” to “Assessment for Learning”

Teachers should reconsider the role of assessment in instruction and reposition it as a means of supporting and
promoting student learning rather than merely judging achievement. Emphasizing assessment of learning processes
can encourage students to attend to their own learning progress, strengthen their sense of responsibility, and foster
intrinsic learning motivation.

6.2 Collaborative Learning and Peer Assessment

As an important form of formative assessment, peer assessment supports the co-construction of understanding
through social interaction and enhances students’ metacognitive skills. Group-based problem-solving activities
enable students to engage in meaningful dialogue and shared knowledge construction. Teachers should provide
guidance on how to offer respectful and evidence-based feedback to peers.

6.3 Institutional Support and Policy Alignment

Schools and educational authorities play a critical role in supporting the implementation of TLA integration.
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Institutional support is needed at the policy level, including the development of more flexible assessment policies,
the maintenance of reasonable class sizes, and the improvement of information technology infrastructure. Without
such structural support, even well-designed integration frameworks may face limitations in effectiveness and
sustainability.

7.Conclusion
Situated within a primary mathematics classroom, this study explored the practical implementation and

instructional effects of integrating teaching, learning, and assessment through an in-depth analysis of a lesson on the
area of a parallelogram. The findings indicate that when learning objectives, classroom activities, and assessment
feedback are effectively aligned, instruction can more responsively address students’ learning needs, leading to
enhanced engagement and deeper conceptual understanding.

At the same time, the study identifies several practical constraints, including insufficient teacher preparation in
assessment design and interpretation, pressures related to classroom time allocation, and limitations in institutional
support mechanisms. These factors may hinder the deeper implementation of integrated practices. Based on these
findings, the study argues for strengthening teacher professional development, optimizing classroom structures, and
making strategic use of digital assessment tools to support evidence-based instructional improvement. From a
long-term perspective, the integration of teaching, learning, and assessment represents a learning-centered
pedagogical approach that not only enhances the quality of primary mathematics instruction but also contributes to
the development of students’ lifelong learning and self-regulation capabilities.
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